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Here's one lime when patience is no virtue. 
Don't wait around for sorts and 
calcuiations-get yourself an accelerator 
ckip or speedup board and give 
your tired old (or new) II 
a needed shot in tk arm. 
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ales. \M3eLher ym'n ^ wriitr. dtsigiier, leactier, businessperson, or 
a combination all lour, you am l^nelit ffom an accelerator. 



.^ccelergtdrs aren't new lo the Apple II. Applied KngineeriTig's 
TrJiisWarp lrd% Ixcii spLtding up Apple lU for j'car^f bui ytiu'vc 
never bad ihearrayol opliiorisavailaWe today- Applied Engineering, 
Bits &: Pieces. And Zip I'cchnuilugi^' ufFcr products ihdl m^kcr yuiir 

II run feiler and jump higher. Or if you call on your j'^pte II for 
heavy mathematical calctilaiions [huge spreadsheets and ccmplex 
grjpluL'iif, \ua t[iav vtam ia luoL at Inticivjtive Systems' Floadng 
Point Engine. IT loj kqiii your disk drives to spin lister and work 
harder, check out the MultirRache Card trom Ohio Kache Syslenis, 
ficfuiTf y[)u decide \u bjv an accck-nnor, though, nuke sure il's 

3 lasler njiaopi'ocessor you leed. If yotj're fruitrated by the amount 

uF disk swapping I'o j'rc doing, ynur first pnonty is probaihly a hard- 
disk drive. Or if vour word-prucesiiur JuLLinieriu have grown so 
larjfe you can't ^ork with them on the desktop, you tieed a ni^mory- 
txpansifjn b<:>^rd. If voH use .^ppleWyrks, for instance, you know 
how imporcutit mtimory is. Using eun. memory as a RAM disk 
eliminates the incessant disk access you encounter when you run 
j^ple Works on a ISHK sTrrtem. A RAM disk lets ynwr program iiore 
and acces^i data ai Ligliiniiig speed. 

If your probtem i^ silting and wMting while your cotnputer cal- 
adale»a sprtadsheft, sutxs a database, orflowi [exi inloa template 
in J page-layoLjl program, though, it's, little for an aceeteirator. For 
writing and page design in projframs such as Springboard Publisher 
and .Appk'Wfirks GS, for example, a (aster microprotessor means 
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ilic- difft-renLt! beiween wc»rkinga3id wailing. Must anpas of siandsrd 
AppleWorks sreal&u giKid tjndidaies for an accelera;[itr. If you cil-vlt 
siray bt'vond I he AppleWorks wtifd processor, however, you can 
probably live widioui .ir accelerator. 

Nfiw iCynu've stild yuursuLron an acreleraigr, don'l rush out 
buy iJ]t first nne yon hear about or see adveniscd. Make sure vflu 
decide on ihe oik Uiai's righr for you. To help vou get staittd wiih 
)'our research, here's a look m sa speedy pniducb, 

I JtVj-NSWARF fiS TO THE BESCIE 

It's the toast ijfihc town. Recently rcrlcaa.-d by Applied Engineer' 
ing, TrusWarp GS jd[lrcHses the biggest rap apinsi ihe Appk- 
IltiS-skiggish ciperaiion. Wiih TnuisWiirp US, voiir computer 
ruji nearly dir™ titres- jastcT. 

The standard GS w almosi thr^e times faster than the lie, hut 
yciu df>n"i hear a lot of talk about thissc nnmhers. That's because 
lonipanng ctjinpnters based purely mi r^w aptred is deceiving. Tlte 
Ilc-S iiaperFwiL-xatnpie: Becajse it does so much work maintaining 
tbc dtsttop environmejil wficn running l&-hit scftware, it seems 
slow. Bui if j]l yriu use m the GS i& Apple Worta, fubtish li!, and 
maybe a lei^ oiher flcdk prugrams, your GS runs lilie Bo Ja{:k!i(jn. 
bad AppleWorks GS or Medley and its Wiltiani The Rdrigerator" 
Vtrty rtitining upKill. 

Willi I rjnsWarp GS, the CrS.'OS Finder, or Desktap, bectJiriL's a 
iool instead of -a colorful noveitv; mmplex programs such as 
.\pplcWoTb GS are more useful, beaiiisc you don'i waue liine 
Vr'jiiiiig when ym should be working, Because nearly aU C& sufLware 
is graphics intensive, even casual users can justifj' TransWarp CS. 
I^r Apple lie and lie usen, faster processing is a luxury; if you 
own a GS a-nd wani to run Ifi-bil wftware, it's a tiecessiiy. 

TransWarp GS is an eKpansion card that fii5 into slot ^ or 4 inside 
ilic GS. IkEauv: of ihe siiqrt knph of nbbon cabk attaching the 
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rcplaceincmt chip lo the expansion board . shi 3 is the mos-t practical 
home for Trans Warp GS, To install it, use a screwdriver i(] remove 
ihc main If^r chiip (65C81f)) from the IIus motherboard. Then 
plug ill a IriU-i5.W'arp c-abk- where the t:hip used lo he. The process 
i* easy, itnd generously illustraletl in the user's matiual. Applied 
Engineering's dornmentatioTi is the best belonging ta those six 
products tested Itrc, although IraniWarp GS dcicsn't need much 
documentation. 

.\fl¥r TOu've plugged it in, "fransWarp CS operatH invisibly. 
There's no confiR;ura[ion ut hassle; if you wani to slow down Ibr 
some FLastm. yc^u tan do so at any titne by uiin g t he TransWarp GS 
classic desk accessory (CfH^], which you access the same way you do 
the Dintro] i^nel, Pr!>bably the only reason to change speed would 
be fur giliiie phtyingor running some other lime-dcpcndcfit software, 
But unlike IJe games, mo^t CS games are suil plaivable— md E^ven 
more enjoyable— al full TransWarp GS speed. 

When talkin;^ about TransWarp GS and oiher accelerators, you're 
bound Co hear the word me^aherii {MHil which refers lu ihe sptxd 
at which your computer processes information. The He runs ai I 
MHz; the If&S operates in native modE at 2.6 MMi, hui can also 
run in lie emnbttion m«xle at I MHz. Tlie curreni I'ransWarp GS 
speed is 7 MHi: as technobgy advances you'll be able to up^ade 
it to a predicted speed uf 10 MHi. 

Jf you want an even higher perlormance lies, you can cotnbiiie 
TransWarj] GS with a math coprocessor, such as ihe Floating Point 
Engine, and a disk acceleraLorn such as ihcr Muld'kacheCjrd-'^dding 
thcHc three products will drain your bank atcuum by more iJian 
1 1(J01>, but the results are dramatic. 

^Vlien we lesicd the Erst produtiiun version ofTransWarp G5 or 
a fully pKpandect GS, the only compatibility pn^km involved ditr 
Floating Pc^ni F.ngine, .Applied tngineentig lias currctied ihc dif- 
Itculiy, thovij;l)^ if you have one uf ihc eaTlicr veiiiuns of l iaiiisWarp^ 
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CS And waiu 10 use the Fltatin^ Point EipTie. ap upHaie is availahlf 
from ,'\pp]ied Engineering. 

^ip T(.ThTit}]ug;^' \m aiitiouik^ a CS accekraEor of m own, md 
uthers are mmorefi. (his Essiifi fiUaCuiir goes in press, however, 
Trans Waq> t;S is ihuunly product of its kind. Li's jvjij^bk^ ii works 
gre^ic; iind ii'i, die pruduciivit) Ihxksl IIc;s uvi'tien Imve been 
waiting For. 

nRlCLVtL TElANStt'VRPt STILL SPEtDING ALONG 

The original TiansWsup inrre^M's. ihf speed nhhp He or II Plus 
by nraore i\m\ ihrix jnd hdli' iiirirs. Like iu no^' GS muiiii,. in 
Dpc^mles reliat^y and invisibly. 

TransWarp hasr'l ttietirsl Apple II flfcelerator, but it .5 i\k cinly 
remainirig H[:ccl!cn[ur hi thtr II imd \ lc Hiai c^pemioi iin 
cKpansiior] card ralher ihar a replacement chip, like Zip Chip and 
Rockei Chip. Sitiie that if you own a lie. ynLr nptions urc Eimited 
Lo such chips. 

While Zip Chip and Rockel Chip don't lake up an expansion sigi 
-ind are bfitcr in mmi opL-raiionn, TransWarp still (iHlts many 
btEicSu. For Sianer5, it a been in pruducULjn long ciiougin lu eiisjre 
a^insl compatihilirj' proljtetns- .Vceterstor technologi' h so sophis- 
ticatfd thai ctifticullin can arise uncxpc-ctedly js )'du add new suh- 
wirt iuid hiirduare la yuur system. Buyiti;t; a TransWarp is no 
guaranree against lhatn bin it's at lea^l a sEmn^ hedge, 

loac'hit^'fiLs speed. TransWarp etnplnvs ImiiIi a Jaister main logic 
chip (also knawii aj liKcenlrfi! pmeimf; iml, fJf £■', cjr mjcropmeiantJi 




AppleWorks then. 

Introducing the most powerful, most functions. More mailing labels across a 

versatile AppleWorks" in history p^ge. Built-in support For more printers and 

AppleWorks 3.0, with everything you memory cards. An expanded, easter-to-use 

expect from AppleWorks. Plus a lightning- clipboard. An even bigger spreadsheet, 

fast spell checker. Advanced spreadsheet word pracessor and data base. And more. 
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and 356 K. o'ij'ssi RAM (random-access memory), nvemory designed 
to operate at arceferated speed. (In contrast, dmi' RAM is mtinory 
tliai [iperatts wiili l-.WHz inicroprfjcessors.] TranaWarp jses this 
last memon as temporary internal storage lor inlbrmation (he com- 
puicr w[)Ltri otherwise have U) read hum a I slow) disk. In the Apple 
11 ?]us, TratisWarp dojbltb as a IGK "'lan^age tard" to bring 
5>'Sti.'n] Hicmorv' up Co t>IK h'itlioLJl requiring u iieparJIe buafd. 

tor iivcTjJ] Lis^hiliir. rclLabilny, and >iLUtclinc^«i. the TransWarp 
card may siill be tlie besl bei. Stiindinei^s is a contern that come?^ up 
in any discussion ol' acceleratHr chips; Whether it's a rfplact-fiient 
microprocessor or die origina] 65C[)2, ciicrv lime >'oiJ pull d ctiip 
you risk weakening ib kg&, and repLatemenl chips are bulkier and 
have flimsier legs than the oripnal part- 11' you have to sw'^ip tlkcni 
in and out severril times as vfiu \v\ to ]S()Lite a snicin pnJjlcm. hi 
cxaniple. ihcv may iicii bold up Eo tjie su'aitL In addition, .\pplbed 




En^neertng recertliy cutTraiiiWarps price Co S 169. tiuLing ke^en 
more cnmpttitivf wirh The faster chip products. 

lt¥ miP: FAST AND (iElTIN*; FASTER 

'IhtH-VEH? Zip Chip w^srhe rtrsi chsp-hased acceleratnr available 

far the Appltr I J. iicaJ i[ S149 it stiU oFtrs the bcsl priLC, Hut [here'* 
also a new S-\fH? Zip Chiparailableibr 1199— only S20 more than 
t\ic prkt [)f lhc4srigiral /.ip Chip. 

Zip Chips (.oriiprtt wllJi ihc RuckcE Qiip {$159li and the 

new ](VMHr Rocket Chip [S2I9). Zip ha&alifo announced thai in the 
Ikll it will ship J Jlt..S jctdcracortcj [[Jinpeir wirh TransWaip CIS. 

Zip dirt^lJ^ repLacirj ihc 11 Plus' ur [he: IIl^IL^ 65C02 ama 
Ingir rhip. Remoi-e (be original chip witb a small screwdriver or 
^julliiig uxA (which Zip Tc[:hnirl49gi,' prijvideji}. Hnih ihe Zip and 
Ruckei niaiiuali ituJudc iiliuiniikiii^ m cliirih ihc prcKcss. 



Plug i[i Zip Chip, ihen run a program thai records your cc^nji;- 

ijralton prelererees • A replacement for tbe ProDOS file STARTUP 
reads die pirjincitr^ each liiiit you lurii on your compuKr. If you 
choose to not configure Zip Chip, ir will def^tult the fallowing 
settings; 

svsieni ipeed: 4.0 MHi 
siotslist: 1.3.4 
pscidln: nomial 

if vttu have a disk drive in slof I , !3, nr 4, rnitll probably want hi 
chanj;e Lhe settings hack m standard l-MHz apertl. 

Tu boot al normal speed [ I MHi), press the escape Ley while 
turning an lhe power. You on confipre Zip Chip em n.sn at 2t) 
diHt'rtEit .'ipce.'da. hum iihoiii biif die ^tiiiidard I MHz ig 4 MHz. 
Mtb[ 'people irt'ili probably lea^e it at full speed unless running an 
arcade game or other proyrain reciULring the iilfiwer speed. 

"Hk: mnfiguralioi] progi-am Itti Vou Set llic ipttrd fur each .slui. 
The Zip utility disk, provided with the chip, alio contains a diagnostic 
prngrani and a nit"mor>'-E(,'!iting program, plus. /IP.HKLIX) ;ind 
ZIHS'IMI UI' 10 buui DOS S.S iiiid PruDOS diib, rnptciivety. in 
any contiguration you want. Run STARTUP or HEULC) every time 
vnu use Zip Clhip, unilrss loj'rc happ\ with the dcfLiuli sellings. If 
yuu own d II Plus, c-arlv ■itrsio'tii of ilw: dia^nusiiL ptojjrjm may 
fail, even though even'thii^g's working properly. Contact Zip TecH- 
nolcig)' f:>r isn upgrade. 

Vuur Zjp Chip Gin accelerate up 10 64Rhank&oriiiixiliary 'StuLp- 




AppleWorks now. 



I n fact, AppleWorks has expanded in 800-628-2100. Well race you a copy of the 

all directions. But it still runs on a modest AppleWorks upgrade. 
]28K. Very fast Then your Apple 11 will cover even 

For more information, call Claris at more ground than it does now. 



Introducing AppleWorks 3.CX 
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mfmor)' (RamWorks. Ibr example], and j| can take arivantaRe nf 
{aching, a Enenitiry-niana^inenL ia::linique 9 hat fLinhcr ^iihiaiices 
the 5p*ed. of vout Apple. (See ttie a.((N>nipaiiying sidebar, "Cache as 
Cache Can."} Bttajsc of this suphisiiciicd kAM maiugcmtni. lip 
Cliip has hidden speed advanlage^ tj\t[ Traii^Warp, mon iiuliteable 
in the arceleralion of an aiiNiliary-^tos H'lASi card- Zip'f^ memnr^- 
ttianagciticni ^v^[e[n, huwt'Vrr, diKsii't wcirk imh pcnphcraJ-sJot 
9M\ boards, such as the Apple Esieridcct Meriiucy Card. 

Zip Chip's memorvmaniigement scheme won't '^otW in ccmjunc- 
lioR svTth a DMA (dirert Tn:emf>r>' access I OTd surh as the MiJti- 
Kiiche disk ^celeniiur ur CP/M L'LiproC'Cssi)rsH either. To get around 
ihis coTiil]ict. you can cont]gure slots containing these cards to work 
al norma] s,pecd. (In the case nf Mutti-Kachp. von can remove a 
jumper talile to disable the DNLA ineclianisni. Mulu-Kathe wEm'i 
work as fast, but it still offers a performance increase . ) Zip Tech nolo|^' 
haj corrGcied a prcinous Zip Chip compatibilitv prohlcim; yaa. can 



noH use it wiitj Cfimis-brand hard-disk drives, 

Nctte diar the Zip Chip insiruction mdnudil providu'S detailed in- 
Furniatiun for programniers; ihis leis you create "Zip Chip aware" 
software t[j mjinipuLiie system-speed options individually. 

ROCkET CHfPr THE FASTEST YtT 

The nev Hi MH/ Racket Qiip is the fastest .\pp!c U atteleraior. 
Evtri ihr origiru] 5-MH/ Roctei Chip perfurins at a k\el close to 
ihaE oftheS-MHi Zip Chip in some areas. Its speed advantage stems 
from il5 acceleration md riuhmg of devices in sini.s 1-7. 

K:)cket tlhip acrclenies dll slms at full speed, except for 5 and 6, 
which are resened Ibr disk drives. II yojr drives are in slots olhpr 
lhan 5 or 6, nse thie configuraiiion prciiyr^im. lo s£;t the apprcipnate 
slots, to 1 MHz. Remember, even thoiigh yotJi' conipuler \i now 
ninriijii^ at fast speed, your disk dnvesare still operating at I MHk. 

As Zip docs, RcNiket Chip uses a I6K uieiiiur^' cache to tipeed up 
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Better then. 

History repeats itself. Beagle Bros to use productivity programs that run 

unleashes the power of AppleWorks, right inside AppleWorks. 
Again. And now we've added even more. 

Two years ago, Beagle Bros A new number 3,0. You see, Beagle 

introduced theTimeOut series-easy Bros programmers wrote the new 
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operatio-ns, tncludinf; up to 30 64 K banks qF diiKitLin'->ilEJi titrrnurv'. 
Il allows aching fnr any tkme thai isn't dependent uii speed. Mi> 

ins, prijuen, and inu^i Iiaid dilvL-i. fur iniiUncc. art:n'i c!>[iipj]iihi|e. 

RockftChjp CQnGgUraUonUpduns include; fight Npeedji From 
MH z (much slower tha n ihe norma] 1 MH z ipeed uf ilie Apple 1 1 ) 

I ii I 

10 5 MHz; five sound uplbus; Appliicd tngineeHng TransWarp 

prococd {for compatibility smart software); speed lor iknis 1-7; 
caching for sIdu I -7; and e%pan,^inn-R.\M caching. r\£ wifh lip Chip, 
pressing' die es«:ape key ^hj^c luming un vour compuier slows the 
cniirc sysLem down to I MHk. Like Zip. Rocket Chip can't acteler- 
atc DMA devices, li's aisu inttnnpatiblL- with the SVri' no-sbt cbck. 
Both Bits Se PieKS and SW[ otler pamhes to corren die pfoblcm, 
however. 

Rocket Chip lets you individually seleci width tjptr^dijns ic 
jLt-eleraip, but it assumes you have a standard computer seiup: you 
don't have to cotiligure your system if vuu want to mairh the 



dpfaiills. Ifyrju have, say, a miodem card in sbl 2, though, vou'll 
run it prtigTdiii cverv time vou surt vour cotnputLT to sbw dnwi 
ihis slm. il'rtui want to cache li tiai'd disk im slot 7, yuu'll run 
d scpamiE pr[)^;T^in ta cnnhgure it. 
Nfjtc diat hard-drivf caching isn't possible with many drives, 

includin|[ Apple SCSIs. Tbe SCSI card from CNfS Enhancements 
allows caching, bui dun's aiti^mpi it unlt*^), ym'ri: rvpt'ri L'nutigEi to 
know ihe HsIls invulved. particuiady in network siiuatiKini. 

L'nlike 7ip Thipp Rtickel doesn't provide a RASJC pvoj!;ram for 
easy custom cunfiguratiun. You must cunfigurc ttic chip n'ety time 
you turn on yonr computer, unless you choose to slay with the 
default ijcttingN. 

Hum have csptricnce widi AppiLsoSi ti.\S\C, wriiing a liELLO 
IDOS.13) or STARTLT (ProDOSj program that conliKures Rocket 
(!hip\s .spfied is uniplE. 

Rorkei Cliip Zip Chip oJrr liimOar Fciiiytes. Zip is less ^ 




Even better now. 



AppleWorks 3.0. Because we're here for the long run. 

But this should come as no surprise. For more information, call Beagle 

We're always improving AppleWorks. Bros at 800-345-1750 (in California 

TimeOul and AppleWorks 3,0. call 800-992-4022), 
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expensive; howcvrr. Bits & J'ictci tjiFcra a Eiitcr Lhip. In deddiftg 
bciwiTii [be ivii. consider price and feature*, but "iiappori a* well. 

around (o see whetKqr people have had probtcms with either 
cDOipany. 

FiXKnisfi-POjyr si hah 

If a marketing professional Ksd named ihis flojtiiig-paitii malh 
cfiproressrfir, vied he cillinp e[ Busiiitrss Fj,rtJier or GraphLi: b Manager. 
Pis LI K, this Liiiique and iisehil accekraicir has the LntJiriidatiiig tag 
i>[ Floating Pgint Engine (FPE). 

InnovjLtivE: SvsiL-iiii' Kl'fc iniLttcpts itiiemal nath calls that require 
L-xttntied-prctiibii resuks and routes them lliumgli its Iksicr miith 
clTcuitry'. (See the ajccompanying Tables fnr henchnurks.) hi fact, 
FPE is iht moiii cflicicni aaeleratur Itht ctfmputer-aided-desjjfn 
graphics. AppleWorks spreadsheers, ^nd scif ulilir nuidfls- 

Teachers or ivtudents L'xpluring the rcLiiiuiiships beiU'ctn maih 
and Luinpuier scietiLc (fractal j^cunieirt. Hir *;xamp]el will eitjiiy 
using FFE. Math iind griiphk'i-iEiit.-nsivL' pr4Pgra]th jtl- mun hieh 
Eo benefit, but yau'll find au.-elnrjLk»n iLiddeii ill mim uttur appli- 
tiilioiis wriiten in latipages whose internAl stntcture requires ei:- 
iended-prtfiJsiiJii snstht'nijdts. On the (iS, anv prD^rjiii iliiit issuci 
trails ihrfiugh the Sundartl Apple Numerics Eniironmert (SANFf 
iml^l Kill btnelit \mm FPf . Tlifie t>'picall> Indnde dr-twing, mi- 

cnlilic, and other mallli'Hrieiitt'd pri)grani>i, 

A pro-am patch included wiiii FPE kls vou enhance the speed 
of siaiidaid AppltWnrks spreadsheets, Otherwise. Apple Hp prn- 




grams masi be speciftcallv written Eo take advantaj^ tjf a nuiLh 
Cijprocessor. Few are. but sofiuTire iwls inrJ jdtd 'ivtth the card will 
tielp you develop yojr own. software if vou have the interesi and 
ihfpm)irjitt]iLiii^ experience. .Mux manv ol ihc new rDmpikT^,, sulIi 
as Bvleiv'orks ORdVPascal and ORCVC, marketed tu prolessitmal 
software designers iudude lUpptiTi for FPF.. 

FPE works in ihc background, in [■[injunrtirtn with a traditional 
accelerator. It'vrm're steiching u mmplex graphic— in TopDraw. 
f[)r cxampk, or fljitte fraclal-iina^ng progrnim— you miM have i 
TfiinsWaip GS speeding up the semen draT^'iii;^ while your FPE 
htWRis the internal mmlh of the graphirL'^ cult'ulaiionS- 

Wliile KPE isn't for eveiyoiie, it's lasciiatjugto l<nik at tlu' people 
who uwii it. The list inchides Glen Brednns, authtjr ol ProSei: Scott 
Genlrv, f^rjphics-fortim Ipsdrr on AppteUnk l^rsonal Edidon: the 
ppapip at Weiiem Design Center, treatoi^ of the I li.;s" fi'CS 1 fi main 



Table 1. GS E(iBed ijenctiimaTlts 
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GS Mfth FPE 




Draw fraccBl-graphlcs linage 


670 


^07 




BiMiC GB P inder 


110 


110 


103 


Calctilatt capital gains with AW apraadahaat 


tg 


ID 


7 


Laueb AWrrom GMHt 


SB 


E5 


2U 


tmpcpt EOK of PUN tent into Springboard Publlahar laynuC 


1 T7 


117 


?2 


Impmt 3ZK AW datatiaaa IntA AWQB 


1^ 




&4 


CB4cullte ^als? tMn wich AWfCS ipr-eadshfiet 


es 




35 



^1 times in seconds tVA - not applicahk JWHSS = ApplrVVorti GS TW = 1 raiisWarp 

JHf s A.ppbWnTLs FPE = fvltjaiiirig Putin Engine TWCS = IrnnfiWiirp OS 
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Rocket 9MHe 




Zip 4HHi 


Zip 99Hm 


TW 


f 

Baits tax 


3G 


10 


B.7 


1 l.B 


7.3 


1^,3 


Capital galna 


46 


iai 


7.3 


15.3 


9.7 


16.1. 


Find & raplaca "tha'' with "mv" In 60K UN fila 


S 


1 7 


1 


2 1 


1,3 


S.3 


Springbdar<l 


IBS 


77 3 


37.7 


12B9 


11VB 


1331 



Niftc: FrarlJll images ari' t roatwi HsitiK Mandelhrnl rnatli; brcjuar nt ihe mimljcr ^^rcaklilatitHlS tnn>i^'«1, *inf image may take 30 lloill* Xu 
draw I KM ihf OS. AliJumffti itiis k rlc-aif^ned to repeal a Ekjatinj^-fw itni niiiili tu|J|■*M:l■S!i(^r. n ^hwiii ,\ pusitsvc li^^t oti TritisAVarp as ^t:\\- 
Iht' vantiiL^r ApplrWrjrli^; and ApplcWfirbi (kS timingj, wctc ihcisi-ci ns sbw [Ike }JtTU»ritiance of !ypir;tl hotnt' and iiusiiifss LiildeilLiking*. 
iJthcT pimMiUi tn wtiii-h <ipi:cd \^ nf spcc-iJ btnttil intiuflf drMrtirif^, ]>iijniiHK, prunr^nnuiitiR. running ;i hiitlielin-tjoard hmf '.',^lvn^. d.nabaar 
mrting, list tiandlinx, and variuui Hnrntt ^iid cIlgilR-t^rinj; ^IppliiiH lotlS. hn nwiiv f^axnt^ ao:rtcniliDii isn't dcsiratite bttausf it dcsiTojFi ihr 
Kitllifii^r iif pLi^, liUF if v^ni'rt- j l^j^ fliti hiifltikliBH^, VOll tilt^llF h'^m p'i^^^mj^. 
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lo|^ chip; and [ethiiologi&t& m .\pplinJ ttiginemng, Apple Com- 
fjumr, snd several major soltware huuseij. Many astrumjuicrs, niatli- 
ea]i3ticiLiti&, And phvHcisLv sl^ ffl. 

It the Filiating Piiinl Erjgiiic i!i such a grtji klea, why dwsii't 
aiiyutiL* tike stfll a malh coprocesscu' lor the Apple EI? 'llii- idc-j li 
tatthiiiK uiii .\pptk.*d trigiretTinj h^u^lrradvinmunied Fast Math, 
whifh ir plans u* ship this sunnnt-r. 

MLILJI-KACHE YOLlt DATA 

Disk drives foi the Apple: II iirf cksigned to operate at <ii paruLiil^r 
i;[]fLtl. Kv^^rdlt-si; oi flow Fasi your turrfiii iiiicr4tpr(.H:e5sor hjm&, 
yciur drivts chiiri] li[ a ul^ df signed tw tlw iirigiiial riHToprcMf ssar 
in yi.Mir Apple— atitt ihiit iceijis prciEv sJtiw to most 11 users. TlLerL-'s 
;i way lo htmx your disk drivt-'s perfcjrmam'e, ihnugh; The Mtilii- 
Kadie C^ird from OKiti Kactie Systems {OkSl atteieratcs ilie speed 



at which yau cui 3o:cs& inrumiation Ironi external drives. 
We e^'aluated a Multi-KaL'he Ctird lim warlM wiiU ^W^-inch and 
drives, hiii OK^ 4dMi (hflers one lijT SCSI tiiird-duk drivei, 



*-intt 



Tests on tbt prtfreltase SCSJ version tanning in conjunction with 
I ntrsWarp OS show up to a 40-riild spettt intTntsc in some t\piciil 
operatkiibi in toinpiriscin lo i\k Mwk IlUS- (Nuie dial :urrcnt]y 
somf copy-protected S'/j-'^i'^h duks— piiniEirilY pme soliware— (ail 
when you nm them with >fuIt]-kucE]e iisulJed.!' 

The Mulii-Kciilir Ciard aEiaeJiJi hum lwo dirifiions: It reads and 
wTUes your disks at 8 MHz. eight times taster than any other 
Apple [l disk drive: and it stores dtsk-hiisfd itrfitrinjiion in tiidden 
memory so that disk atcess ukei piLice :it R-^M-riLsL speed. W'hfiii 
yni; in.sert a tievn' dkk, your computer re^d& it inio ihi^ tneki^iiiind 
RA\I— and your keyboard operaitnn^ aren't slowed bv v^'.tiiLn^ Tor 
even last disk aLies^. When vou uve a fik', writing to di.sk tKair<i in 
i.hf burkgrtiund, too, Freeinp your computer imnietliitetv fur TurdicT 
(*perJttoiis. V\'hcn yt]iir disk drii^e's red light gin<!5on,you don't have 
til tt.ail hetore Retting hack tu wurk, 

Muhi-R.nrhe is. as itnpressivp in its own wiy as TransW'arfj in 
the H^^lll^ Rotktt Chip. \i mu want tn sotvp ihe Apple II speed 
p] ublem conipleteEv, the M jjii-luLtie Card is tlie cnher kuM of the 
aL€elerili4»n ei|iii;tl ion, 

NO REmy TO WAIT 

Arrderation tei hmijogy for the Apple I J luii rrjched the ptjini 
^1 which iisalfordabli^ffjriheaverage user. This leisyiiii rejtiienyir i 




f Tth^'cI Ihe glob? wOh fhe besT In 
1 strnuitd I ion soltuarc-; Flight 

J SlmuldtDr" and JeI " . Discdvei 

Ihe wortd utih Fllghl G3nlrol«t I 
?n<t Scenery tihii s>uf>p]«niienl's lo 
.Qur iTiTegi^ied flight llnff 

11 laOOl 6374983 far our neu 
brochurE. 




Cache As Cache Can 
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A hunter's each* Es a p^ace vvhan hn dp sh» hidas ■mfnunician 
or fond a hmg the wayr Your AppPe It uses caehv mrmpryta hlita 

pr^gram^ nr data it hHII nwftrf flteno its way firtlfthlng A t.l-Bk, 

GatCiiiQ a proflram orplm DfriMafraTn a cache is quicker than 

going ■!) thm ufay back Co tfia 
SOure^i usuallv a disk. 

In contrait. Che mlowest ivav 
ta BK IntormvtiQn into your 
Fhaitfnv l^nt Engin compuCBP'ft cflntnl procHBinB 

Innouative Sif3CdfTiB unit ICPUI. or niicropnicessDr 

sLS'X 1 l*-.Q-Ud iBSOa. 9SC0B. flr 69916^ la 

[3011587 86eS ta load It from m floppy disli. 

[30 1 ] 7Ba-453g iTh, v,ry tbnm a vnv i» f nun > 

BoftwansmtHlsceBlnckjclBcf eassme playar-but nabody 

Hulti-KMht C»d us«B tlut flnymon, a^thoufh 

Dhid Ksche SyBtems lies AIH CAn^l Nnasr 3V,-inch 

-fllBSL/CcleVDrtiftt jipks rastor than thair 

Dayarn QH 15414 touaina. ttia 5V,-ineh 

IQOCioafl'OCSC flappiesT hmrd disles sra eh« 

i5i3]Bga-3sia [dhi ^ .n 

S55Q IWeyerwo^ Buttha quiekwt wsy ol tq 

SflOtfEH-eKpandBTOErten ^ iitforiMtkn U the CPU IB 

IBS SCSI nerd '[Jrive ofitlcin 



from cha compiitar'a random- 
■ cc««i tnamnry [RAMI. The 
GaO£ or in an Apple lie 

or lie B*ts all tha data and pro 
grama rt needi fmm &4,^9G 
bv»5j or units of manniVF ib- 
farawiatid as 64K or RAM. 

Soma program* r«quir« more 
than 64K. To fnd cIwh mHii- 
ory ^ngs, the microproceswir 
gets infonnfCion h-«in 9 second 
felock of B4K Df RAM . callad tha 
muKifiary bank. Many popular 
progratns, such AppleWaHk* 
and Piifallah It!, r*quin lEflK. 
All Appla Ilea and lies oold to- 
day come wefth those two b«nks 
nf B4K. for a totar of 12BK. 
Ynu can add more than one 
bank of momopy— mamaryexpansian cards soch Applisd En- 
gineering's RamWar^ fit Iticd aiY auxiliary slot on tha lla and 
can add maflahytns of mamory. ApplsWorhi need* only two 
bantu I1B8K1, but ApptaWoHlta wfth TimeOut applieotion* or 
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ApplaMorks 3.0 can M much marv. Rainemfaar. tha quickeat 
way to run • prfigraat b u run it rrom RAH. That'i whry 
ApplsWoriia load* mm muofi of itftBlf as it can Into yvur com- 
puter's awaltabla nwmirv. 

ThfC'v tha Bpvad limit ftw tha 6902 or 69C0E nucrapnicBB- 
■or. Tha nnly way to work faster than running every pi-aeram 
from flAM is to install a fa ster micmprQCBssDr. T^a 65 has a 
£5816, Mhich is ^.fi cimn fascar; TrartsMarp t3.G tlmesl. Zip 
Ch^p I4-a timEBl, and Rockel: Chip t S-1 timfiSl use nMI fasKar 
microprocessors . 

The triMjbte with instaffing a apnadtsr micnipranssDr is Chart 
your RAM is probably too slow to koep with Ic. TransWarp 
gets arounil this wrth an extra 25 GK [four bankft of of 
' 'fast RAM' " that its faster tnicroprvcessiir cen use. 

TranaWarp duplicates all the ^uilt-jn s^war« af your lla — 
eaOed fiQMy Ivr rvad-oaiy ntamoiy— in tMO ban ka, and uses the 
ocker two CD duplicate main end auxiiiary memorv. BecauH 
tha Apple ROM ia «ceeleratail, TransWarp can spMd up things 
like iliskaccess.telecammiiflicatkins. and printing, rf the hard- 
ware involvBd uses tfirect memary access IDM Al. That means 
that CDOtrol of the rnpchinn is turnad avnr to tha davrce con- 
nected to the siot and that TrinsWarp wion't BEceiarate clw 
peripheral by much. 

Zip Ctiip and Rocket Chip, on the other h^nd, dnjfi't add any 
RAM. Instaait, each includes on the card rtsalfa amail "cache" 
nf 1SK of faac RAM chat tiolds the nwsc commonly used pares 
of programs for q uiok acoes?. daahin^ lets Zip and Roc ket ac- 
eeierate more than twn banks of entra RAM.They mran'tEpeed 
up DhAA devicea, though. That's probably not aomothing ba 
worry about, because the gains iwuld be amall anyway. 

Caching isn't limited to Zip Chip and Ducket Cl^p. Tha G3 
operating-system software, CS^^S, includes a built^n caching 
progrsm. It's 9 new desk aecetGorv INDAI that lets you des- 
ignate aa much as 32K of RAM as a cache to hnid the mnst 
fnquentlv used CS/OB Bsramantis After ynu usd a pult-dnivn 
menu, for example, that portion of GS/OE is "cached" and Che 
menu draHta much faacar the next time you open it- £ 

Anotficr nptton: Bill Baaham's GS program OhfErsI-Cachm 
IDversified Software Rasearch, 34A8a Bunkor Hill, Farming- 
ton, Ml 48331, 313-553-94GQ, $331, a classic desk acces- 
aory ICDA), creates a cache aa big as you need, and can aCaah 
as much material as you like from any program you choose, and 
frtim anv dtak except ■ hard drive. INhatever method yoii pre- 
fer, if you're on a productivrty mluion, caching some data is a 
goad mi»t to get it done ^eCer.C —Paul Stact 



a inachine that's grtnvii tired or— in ihc case of the CS— tiring. I ht 
cmeTgcnce! of ihfpe prnditcls mtars more than running exisliii]^ 
soltKai^ hilcr, howcsiT, When j software devdoper is eonfidenl 
that you want and can afTord an ucLtrhrraiur, ytiu'Il xc more pow- 
erful Hofiwjirr fnr your Apple 11. 

Vf]\kh one shuuld ynu buy? .■^moiig i he 1 le',5r)'le acceleratnrs, Zip 
Chip has tlie price advaniage , Rocita Chip the pcnfonnarKc, and 
TransWarp the greatest reliability. (vVjid at $169 its now competiLve 
with lO'h'er-prLttdthips.J 'J ransWarp (iS. the Multi-Kache (lard, and 
ihe Floating FoLnt En^ne siaiid, alone in their taicguries. 



It's A gie^i time fur yuu tu build a &sLcr Apple. Acceleraiiun is 
shaping up as the ttest thing for ihe II since the disk drive. Why let 
yaur niachine wait whrn you can make it mnf □ 

CoprmrampiolEfiirTTiK Jn?; \hkfi> u iiv the AirninHUP inCiPF.in 
MurfTm.ifM.iui UN t;s R vsn:- n> > 1 jitiiHN.\LL>iT wmt l^iE ffi.»['Snp^ 
CtttHi'ttCf t- j^Nti AS K 4'.|':ri'iKii:ij' Appii: df.velopi:k iir^s wnrim:N vhmt 
\tn.r- Jl PHtHJRANS. White to uih la P.O. Bin ftWi-lft, Hnns T>L 
772ft6-ft(>46, PAirL Hir™,y:irtit la Tin; rEi,f:r<iMvi':sit viii]^fl fohum 
lealBek Fon A Huusiu^.uicA Appij^; i iU'-H t;t«iMiK ftwn't to him ujo 
JNCiDEiLm YiM Street, FtTLK(M:>H^JU;H. >JH KHSH. 
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